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Summary

The purpose of this study is to evaluate the
mid or long-term angiographical stability of
Guglielmi Detachable Coils (GDC) after em-
bolization for cerebral aneurysms.

Between march 1997 and november 2001, 164
aneurysms, including 116 ruptured and 48 un-
ruptured aneurysms, were treated using GDC at
Mito National Hospital. Cerebral angiograms
over one month after embolization were ob-
tained in 111 aneurysms, including 71 ruptured
and 40 unruptured aneurysms. At the time of ini-
tial GDC embolization of the 71 ruptured
aneurysms, complete occlusion was achieved in
31 aneurysms, neck remnant in 18 aneurysms,
and body filling in 22 aneurysms. Morphologi-
cal changes were observed in 26 aneurysms
(37%) in follow-up. Progressive thrombosis was
obtained in 12 out of 71 aneurysms, no changes
were shown in 45, and recanalizations occurred
in 14. In the initial embolization of the 40 un-
ruptured aneurysms, complete occlusion was
achieved in 15 aneurysms, neck remnant in five
and body filling in 20 aneurysms respectively.
Morphological changes were observed in 12
aneurysms (30%), in which 12 aneurysms
showed progressive thrombosis and 28 aneu-
rysms were unchanged.

There were significant differences of the long-
term angiographical stability between ruptured

and unruptured aneurysms. Rigorous follow-up
angiography is mandatory when complete
aneurysm occlusion is not achieved in ruptured
aneurysms.

Introduction

Guglielmi Detachable Coils (GDC) em-
bolization has become a popular alternative for
the treatment of cerebral aneurysms *®. The
GDC system was clinically introduced in Japan
in 1997. GDC embolization was selected as the
first choice of treatment for cerebral
aneurysms in our institution. However, the
long-term stability of GDC in the cerebral
aneurysm is still unknown >*¢. The purpose of
this study is to evaluate mid or long-term an-
giographical results.

Material and Methods

Between march 1997 and november 2001,
164 aneurysms, including 116 ruptured and 48
unruptured aneurysms, were treated with GDC
in Mito National Hospital. Patients were sched-
uled for follow-up angiogram at 1 to three
months after the initial treatment. Cerebral an-
giograms were obtained in 111 aneurysms, in-
cluding 71 (61%) ruptured and 40 (83%) un-
ruptured aneurysms. In the other 53 aneurysms,
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Ruptured aneurysm (71 cases)
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Figure 1 Angiographic results of ruptured aneurysm in follow-up.

follow-up cerebral angiograms were not car-
ried out due to poor medical conditions, death,
or transfer to other hospitals.

The state of aneurysmal obliteration was
evaluated using follow-up angiography in mul-
tiple projection.

The angiographic results of the treatment
were categorized as follows: complete occlu-
sion; CO (no contrast filling of the dome, body,
or neck of the aneurysm), neck remnant; NR
(some contrast filling into the part of the neck
of the aneurysm), and body filling; BF (some
contrast filling the dome).

Results
Location and Size of Aneurysm

Locations of 111 aneurysms, including 71
ruptured and 40 unruptured aneurysms are list-
ed in table 1. The most common location of
ruptured aneurysms was at the anterior com-
municating artery (ACoA) in 28 aneurysms
(39%), followed by the internal carotid artery
(ICA) in 21 aneurysms (30%), the middle cere-
bral artery (MCA) in nine aneurysms (13%),
and the vertebro-basilar artery (V-BA) in sev-
en aneurysms (10%).

The most common location of unruptured
aneurysms was at the ICA in 19 aneurysms
(47%), the V-BA in eight aneurysms (20%) and
the MCA in six aneurysms (15%).

Concerning the size in all aneurysms, 104
aneurysms (94%) were small (3-10 mm in the
largest diameter) and seven (6%) were large
(11-25 mm).

Angiographic Results
of Ruptured Aneurysm in Follow-up

In the initial embolization for the 71 rup-
tured aneurysms, CO was achieved in 31
aneurysms, NR in 18 aneurysms, and BF in 22
aneurysms.  Morphological  changes  of
aneurysms were observed in 26 (37%). Pro-
gressive thrombosis was obtained in 12 of 71
aneurysms, no changes were shown in 45, and
recanalizations were shown in 14.

In ruptured aneurysms, CO on initial treat-
ment was achieved in 31, no changes in 24, and
seven of them displayed recanalization to NR
or BF. In 18 aneurysms of NR on initial treat-
ment, three aneurysms showed progressive
thrombosis to CO, no changes in eight, recanal-
ization to BF in seven. In 22 aneurysms of BF
on Initial treatment, progressive thrombosis to
CO or NR were observed in nine, and no
changes in 13 (figure 1).

Angiographic Results
of Unruptured Aneurysm in Follow-up

In the initial embolization for the 40 unrup-
tured aneurysms, CO was achieved in 15
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Figure 2 Angiographic results of unruptured aneurysm in follow-up.

aneurysms, NR in five aneurysms, and BF in 20
aneurysms. Morphological changes of aneu-
rysms were observed in 12 cases (30%). Pro-
gressive thrombosis were obtained in 12 out of
40 aneurysms, no changes were shown in 28.

In unruptured aneurysms, CO on initial
treatment was achieved in 15, all of them were
unchanged. In five aneurysms of NR on initial
treatment, two aneurysms showed progressive
thrombosis to CO, and no changes in three. In
20 aneurysms of BF on initial treatment, ten
aneurysms showed progressive thrombosis to
CO or NR, and no changes in ten (figure 2).

Table 1 Location of aneurysms

Clinical Follow-up Result

In the 71 ruptured aneurysms, no changes in
45, and recanalization in 14 on follow-up an-
giogram. Additional treatment was carried out
for 16 aneurysms, including re-embolization for
14 aneurysms and clipping for 2 aneurysms. Re-
rupture occurred in one aneurysm in chronic
stage. In this situation, clipping was performed.

In the 40 unruptured aneurysms, no changes
were notedin 28. No additional treatment was
required, and aneurysm rupture was not ob-
served in the following period.

4

/ Aneurysm Location No. of ruptured aneurysms (%) No. of unruptured aneurysms (%)\

ICA 21 (30) 19 (47)

OphtA segment 5(7) 11 (27)

PCoA, AChoA segment 16 (23) 8 (20)
ACoA 28 (39) 4 (10)
MCA 9 (13) 6 (15)
V-BA 7 (10) 8 (20)
Others 6 (8) 3(8)
Total T 40

ICA = internal carotid artery, OphtA = ophtalmic artery, PCoA = posterior communicating artery,

ACoA = anterior communicating artery, MCA = middle cerebral artery, V-BA = vertebro-basilar artery.

4
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Discussion

Recent technical developments in the GDC
system have led to improved angiographical
and clinical outcomes. The endovascular treat-
ment of ruptured cerebral aneurysms using
GDC has produced encouraging results in pre-
venting rebleeding in the acute phase of sub-
arachnoid haemorrhage **. On the other hand,
the long-term outcome of GDC treatment is
still unknown.

In this study, there were significant differ-
ences of the long-term angiographic stability
between ruptured and unruptured aneurysms.
If the satisfactory embolization of ruptured
aneurysms was not achieved in the acute stage,
the recanalization of the aneurysms was fre-
quently observed. On the other hand, although
partial embolization was achieved in unrup-
tured aneurysm, progressive thrombosis was
sometimes observed.

Recanalization or progressive thrombosis in
aneurysms is influenced by many factors. The
recanalization of aneurysms is strongly influ-
enced by morphological factors, size, location,
the volume embolization ratio, and so on >*.
These many factors may play an important role
in the angiographic changes in the chronic
stage. In ruptured aneurysms, the morphology
of a rupture point is unstable, so the tight pack-
ing of GDC is dangerous and difficult. In such
cases, we recommend partial embolization of
the aneurysms to prevent the rebleeding from
aneurysms with additional treatment in the
chronic stage to follow.
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The treatment of aneurysms with GDCs ap-
pears to be effective in small aneurysms with a
small neck. However, the angiographic result in
the case of wide neck, large, or giant aneurysms
is not satisfactory. Bavinzsky et Al suggested
that endothelialization of the aneurysm orifice
following placement of GDCs can occur, but it
appears to be the exception rather than the
rule . These clinical and pathological findings
disclose the technological limitations of the
current platinum GDC system. Bioabsorbable
polymeric coils or concepts of bioactive coils
have been published’. Such new technology
may improve the long-term stability of
aneurysmal obliteration.

Conclusions

There were significant differences in long-
term angiographic stability between ruptured
and unruptured aneurysms. Rigorous follow-up
angiography is mandatory when complete
aneurysm occlusion is not achieved in ruptured
aneurysms in the acute stage. Further techno-
logical and biological developments of the
GDC system will improve the present angio-
graphical and clinical outcome.
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